PHYSICAL HAZARDS OF HOSPITAL STAFF NURSES
Physical and environmental hazards commonly found in hospitals include slippery floors, electrical hazards, noise, poor lighting, and inadequate ventilation. Among the best documented and most obvious occupational stress outcomes are accidents. Accidents most frequently occur while personnel are manipulating clients or equipment (Patterson, 1985) . Another physical arena that particularly affects the hospital staff nurse is shift rotation. The discussion of physical hazards in staff nurses will be limited to musculoskeletal This is Part II of a two-part series. ''OccupationalHealth Hasards of Hospital Staff Nurses, PartI: Overview andPsychosocial Stressors" appeared in the June issue of the AAOHN Journal.
Back injuries are considered the most expensive worker compensation problem in many industries.
stressors and shift work, as these are the most clearly documented in the literature.
Musculoskeletal Stressors
Back injuries are considered the most expensive worker compensation problem in many industries (Owen, 1986a) . Up to 80% of the population will experience back pain in the course of their lives (Kelsey, 1980) . In the general population, musculoskeletal disorders are the second most common cause of disability. Occupational musculoskeletal disorders constitute the second most common occupational health disorder (Harber, 1985) .
The extent of low back pain in hospital staff is probably underestimated in accident reports. A survey of 503 nurses reported that 26% had experienced work related low back pain and had not filed a report, compared to 12% who had filed one report. Those nurses who failed to file a report had more years of experi-ence and probably perceived their injuries as less severe, since they lost less time from work (Agnew, 1987) . Another study reported that the percentage of nurses who had experienced back pain within the previous 6 months (41%) was twice that of those who had visited a doctor more than once for back pain. Only 4% of the nurses had filed workers' compensation claims (Agnew, 1987) . Underreporting may be due, in part, to the ease of informal consultation available in most medical centers (Agnew, 1987) .
Describing the extent of musculoskeletal injury in nurses, one survey showed that nurses lost 750,000 working days a year as a result of back pain, twice the national average (Marchette, 1985) . Another survey reported 9.5% lost work days annually from back pain. One in six responding nurses attributed the onset of pain to a client-handling incident (Marchette, 1985) .
A survey of tertiary hospital staff nurses revealed that 37% and 52% reported occupational low back pain using recall periods of 2 weeks and 6 months, respectively (Harber, 1985) . Arad (1986) reported that 46% ofhospital nurses surveyed had experienced low back pain within the previous month or at the time of the survey. A survey by Jensen (1987) , comparing experiences of nursing personnel reported in back injury workers' compensation claims with 21 other occupations, stated that the disabling back injury problems of aides, licensed practical nurses, and registered nurses were more serious than those of most occupational groups.
It appears that client lifting· and transfer tasks are the main factors in the relatively high incidence ratio among nursing personnel (Videman, 1984) . Yet the literature reports that several groups of factors that are cognitive, environmental, behavioral, and physical contribute to nurses' back injuries. Cognitive factors include job knowledge, stress, attitude, communication structure influencing risk-taking behavior, fatigue, physical discomfort, and inadequate communication (Marchette, 1985; Owen, 1984) .
Environmental factors contributing to nurses' back injuries include lack of mechanical assistance for lifting, decreased availability of support staff to assist with lifts and transfers, overcrowding, and type of unit. Behavioral factors include safety hazards, lifting styles, and techniques of reducing risks while working (Marcherte , 1985; Saywell, 1987; Uhl, 1987) . Physical aspects that may influence the incidence of back injury include muscle flexibility, proprioceptive ability, equal leg length, age, and aerobic exercise, although research results have been conflictmg.
A vital consideration concerning back injury is that it is believed to be preventable. Recommended approaches to reduce the incidence of occupational back injury include the availability of mechanical lifting equipment, reallocation of work space to allow for greater range of movement, additional staffing, determination of person-job compatibility and continuous inservice training of new lifting techniques and body mechanics (Greenwood, 1986; Hebert, 1987; Marchette, 1985; Owen, 1986b; Scholey, 1983; Watt, 1986) . Although education and training have received the greatest emphasis, nursing staff continue to experience high rates of back pain. Improvement in training might be realized if standard instructions stressed ergonomic principles and follow-up observations were done to insure adoption of training techniques. The role of unexpected sit-Problems that occur with rotational shift work arise because most human physiologic systems function according to rhythms which can be easily disturbed.
uations and being aware of foreseeable hazardous situations is advocated in comprehensive training approaches (Agnew, 1987) .
Rotational Shift Work
Another powerful stressor of nurses within the work environment is shift work, particularly rotational. To meet the needs for 24-hour care, nurses on inpatient units often work rotating shifts of varying lengths.
The problems that occur with rotational shift work arise because most human physiologic systems function according to rhythms that can easily be disturbed. One of the most serious effects of shifting the sleep-wake cycle is fatigue. Fatigue may result from prolonged stress produced by the change, as well as the fact that it is atypical to sleep during daylight. Sleep during daylight is often shorter and disturbed.
Psychologically, stress may also result from not having enough time with family because of conflicting schedules or being unable to participate in social functions. Select research has demonstrated that "morning" people (those who are alert and active early in the day) show the greatest difficulty in adapting to shifts, while "night" people experienced the least difficulty in adapting to rotational shift work (Winget, 1980) . National Institute for Occupational Safety and Health (NIOSH) researchers reported that nurses on rotating shift schedules had significantly more injuries than straight shift nurses. Also, nurses working rotating shifts had a significantly higher rate of clinic visits and took more sick days for serious illness (Colligan, 1979; Tabor, 1982) .
CHEMICAL HAZARDS OF HOSPITAL STAFF NURSES
Chemical occupational hazards are among the most insidious to hospital staff nurses and female workers (Kooker, 1987; Zielhuis, 1984) . A National Occupational Hazards survey reported 179 known skin and eye irritants and 135 carcinogenic, mutagenic, or teratogenic agents in hospitals (NIOSH, 1985) . Hospital staff nurses are most likely to be exposed to chemicals through waste and anesthetic agents (Dye-White, 1986; Ebert, 1982) .
Each year approximately 75,000 hospital workers are exposed to waste anesthetic agents (nitrous oxide, halothane, and methoxyflurane) (NIOSH, 1985) . Although numerous epidemiologic surveys have been published, many lack quantitative exposure data and rely too heavily on questionnaires.
The best known danger of waste anesthetic gases is toxicity to the reproductive system (Buring, 1985; Saurel-Cubizolles, 1985; Tannenbaum, 1985) . Most studies have reported an increase in the risk of spontaneous abortion in exposed women and in the wives of exposed men. Reports of higher rates of congenital anomalies are not universally accepted.
Other possible toxicities include perceptual, cognitive, and motor skill impairment in persons exposed to waste anesthetic gases. Staff members with decades of exposures may be at risk for central nervous system effects, and further investigation is warranted. Cancer, hematopoietic disease, and liver damage have been reported but not confirmed. Using currently available technology, it is possible to reduce the exposure of hospital staff to levels substantially below that of historical controls. This should further reduce the risk of adverse health effects (Patterson, 1985) .
Ethylene oxide is a powerful alkylating agent commonly used to sterilize heat-sensitive instruments. Nearly 90,000 hospital personnel are estimated to have direct or indirect exposure. The chemical binds directly to DNA and causes increased mutation rates in numerous species (Omenn, 1984) . Both acute and chronic exposure may result in central nervous system effects, respiratory tract irritation, gastrointestinal symptoms, and chemical bums. Although inconclusive, studies have found increased rates of leukemia, sister-chromatid exchange, and spontaneous abortion. Because the odor threshold is over 100 ppm, the gas is not noticed until dangerous levels are reached. Recent government standards require reduction of exposure and detailed monitoring. Compliance with the new standards will significantly reduce health care worker exposure to the hazard of ethylene oxide (Patterson, 1985) .
A final chemical hazard of concern to hospital staff nurses is antineoplastic drugs. Antineoplastic drugs are chemical agents that inhibit the growth of tumors by disrupting cell growth and killing actively growing cells. Embryos and fetuses, because of their rapid cellular development, are especially susceptible to the toxic effects of these drugs. Many antineoplastic agents have been reported to be carcinogenic, mutagenic, and teratogenic (Cloak, 1985; Selevan, 1985) .
Routes of exposure to antineoplastic agents are primarily through inhalation of the aerosol drug products and direct skin contact. These agents have direct irritational effects on the eyes, mucus membranes, and skin. Not only are nurses exposed to the chemical by direct handling, but they also may be exposed from excreta of the person receiving the chemotherapeutic agents (Levy, 1986) .
Chemical occupational
hazards are among the most insidious to hospital staff nurses and female workers.
Epidemiologic studies of the hazards to nurse who prepare and administer cytotoxic drugs have shown conflicting results (Rubadue, 1985) . Nurses who have handled these agents have demonstrated mutagenic activity in their urine (Rogers, 1987) , no indication of mutagenicity (Cloak, 1985) , increased sister-chromatid exchanges, chromosomal gaps, and an increase in fetal loss during the first trimester of pregnancy (Selevan, 1985) .
In a review of the research on occupational exposure to anticancer drugs, Sorsa (1985) reported that the magnitude of the carcinogenic potential can only be estimated from exposure data and .early indicators, such as increased chromosomal damage and somatic cells. End-effect manifestations, such as spontaneous abortions and malformations may be more sensitive indicators. Further research is necessary to determine the carcinogenic potential of the chemicals.
In January 1985, the Occupational Health and Safety Administration (OSHA) published guidelines for handling cytotoxic drugs. Guidelines include the use of a filtered respiratory unit if a biological safety cabinet is not available and special precautions in handling body excretions and secretions of chemotherapy patients. The Oncology Nursing Society has developed guidelines for education and practice (Frogge, 1987) . These guidelines are a proactive step and have resulted in increased awareness of chemical occupational hazards in nursing.
BIOLOGICAL STRESSORS OF HOSPITAL STAFF NURSES
Nurses are continually exposed to persons with infectious diseases. A survey by the Centers for Disease Control of 5,916 hospitalized persons and over 300 clients in a tertiary level hospital reported that 15% to 28% of the clients had a potentially active infection (Fleming, 1987) . Most workplace exposures do not result in disease because either the biohazard is not transmitted by the airborne route or because the agent is presently in too Iowa dose (Fleming, 1987) .
Since hospitals accredited by the Joint Commission on Accreditation of Healthcare Organizations must have an active and effective infection control program, staff nurses are generally aware of biohazards and many precautionary systems exist. Recent publicity and concern about AIDS has heightened awareness about protection from this disease. The Centers for Disease Control has issued guidelines to protect health care workers from exposure to bloodborne diseases (Bennett, 1986; Jackson, 1987; Neisson-Vernant, 1986 ). The current risk to health care workers of contracting HIV is 0.5%. Worldwide, 25 health care workers have documented occupational related seroconversion to HIV positive status (Mason, 1989) .
However, one area where nurses continue to be vulnerable, either by work practices or lack of education, is needlestick injuries (Ruben, 1983) .
Serious diseases such as syphilis, staphylococcal and streptococcal infection, herpes simplex, malaria, Rocky Mountain spotted fever, tuberculosis, varicella-zoster, hepatitis Band non-A/non-B hepatitis, and human immunodeficiency virus infection can be transmitted by accidental needlestick injuries. Up to 50% of persons with hepatitis Bare unaware that they have contacted the virus (Christenson, 1985; Kynes, 1985) . Nurses appear to lack knowledge about the mode of transmission of hepatitis B and individuals who are at high risk for hepatitis (Ho-Yen, 1985; Sharps injuries in hospitals, 1982) . N eedJes tick inj uries are underreported and are an important and preventable mode of transmission of disease (Hamory, 1983; Neuberger, 1984) .
Studies of needlestick injuries reveal a high rate of incidence. McCormick (1981) reported an average annual incidence rate of81.8 needlestick injuries/1,000 full-time staff. Reed (1980) described an annual incidence rate of 43.5/1,000 employees. Jacobson (1983) reported an annual incidence rate of 12.1/100 hospital beds. Neuberger (1984) reported an annual incidence rate among registered nurses of 99.5/1000 full-time employees. The greatest frequency of injury occurred while drawing blood or urine (27%), recapping or corking needles (23%), and giving an injection or infusion (22%). Among nursing staff, the rate of injury on the night shift was statistically significantly higher than the evening and day-shift rate. Factors that could contribute to this high rate include: reduction of staff with less time to perform procedures and less assistance in restraining uncooperative clients; increased fatigue; poor lighting; and less opportunity to attend educational sessions.
Attitudes about prevention are believed also to contribute to the incidence of needlestick injuries. Feldman (1986) reported that nurses believe injuries are primarily the result of workplace conditions. The most effective solutions to the injury problem were such things as more frequent inspection and emptying of needle disposal units. Lower on the scale of effectiveness, but also important, were group discussions and peer interactions on methods to maintain safe stations and reduce injuries.
The predominant perceived causes of injury reported by Jackson (1986) were carelessness, recapping needles, and sticks while performing procedures. But these were not the reasons the individuals themselves had suffered an injury.
Prevention of needles tick injuries appears to be multifaceted. Education should focus on standard disposal, designation of responsibility for disposal, avoidance of injury, and reporting/treatment of injury. Environmental conditions also playa role. For example, nurses may be aware that they should not recap needles, but disposal units may not be available in all rooms and placing needles without caps in pockets is not advisable.
Prevention of occupational hazards and reporting of injuries are inconsistent. According to the NIOSH (1985), quantification of the extent of injury continues to be an enigma and this should be a focus of research efforts.
HOSPITAL OCCUPATIONAL HEALTH PROGRAMS
It is ironic that hospitals, the focal point of the health care system, have lagged so far behind industry in protecting the health of their staff members (Guidotti, 1987) . Despite documentation of the hazards of working in a hospital, the implementation of adequate health and safety programs has not kept up with the increasing awareness of the hazards. Reasons cited for the lack of progress in developing programs specifically for hospital staff are: the traditional orientation of hospitals toward treatment of disease, versus prevention and health maintenance; the belief that hospital staff members are health professionals capable of maintaining their health without assistance; access to "corridor consultation" and access to staff screening or an emergency room for treatment; high turnover rate among staff; and the belief that programs require a substantial financial commitment (Lewy, 1985) .
Over 30 years ago, the American Hospital Association and the American Medical Association issued a report outlining the essentials of a comprehensive program. Hospitals, for the most part, have complied with these recommendations, Joint Commission on Accreditation of Health-Triolo care Organizations Guidelines, and state and local health codes. However, the hospital environment has changed dramatically, and the focus of health has shifted from cure to prevention of disease and health promotion. Those organizations that have implemented work site health promotion programs have demonstrated reduced health care, disability, and absenteeism costs (Gibbs, 1985; Harris, 1986) .
Since work can affect health, and lifestyle and other organizational factors interact with the individual to influence health status, occupational health education should broaden its focus to health promotion (Bamford, 1984) . Lewy (1987) described the essentials of a hospital employee health service. The occupational health program must provide for: the promotion and maintenance of the highest degree of physical, mental, and social well being of the staff member; the prevention of ill health as a result of working conditions; the protection of workers from risks resulting from circumstances in the workplace; the placing and support of workers in an environment adapted to their physiological and psychological make-up; easy access to care for illness and injury at work; and routine immunization.
EDUCATION
Education has been described as the key to success for employee health and safety programs. The more nurses know about potential occupational health and safety hazards, the more successful they will be in reducing risks, avoiding accidents, and minimizing occupational stressor outcomes. Education should consider the level of experience and unique stressors of staff nurses (Gribbins, 1982) . Each occupational hazard has unique training requirements and teaching/learning strategies. The key to developing a successful ed ucational component of an occupational health and safety program is identification of learner needs and the extent of the problem. Yet, a review of the literature reveals a lack of comprehensive occupational health and safety programming founded on needs assessments of registered nurses.
Occupational Health Hazards
OSHA Voluntary Training Guidelines (1985) recommend an educational approach that begins with determining if training is needed and then identifies training needs. The most successful occupational health educational programs are those carefully targeted to select populations, utilizing needs assessment tools (Girdano, 1986; Office of Technology Assessment, 1985; Samways, 1987) . Identifying learning needs can begin with ajob hazard analysis followed by identification of length of experience, level of education, and other factors that may influence the incidence of injury. Instructional objectives designed to meet learning needs will flow from the needs assessment (Harvey, 1986) . In this way, occupational health nurses and risk managers can improve the quality of the working environment.
Though occupational health hazards are still a serious problem for hospital staff nurses, risk managers and occupational health nurses are in opportune posi tions to make an impact on the environment. Through 1.
2.
3.
4.
education and risk analysis, nurses can increase the awareness of hospital staff and promote injury prevention. The occupational health environment in hospitals is also an area that requires further research to enhance understanding of the true extent of occupational hazards and outcomes. Arad, 0., & Ryan, M.D. (1986) Describing the extent of musculoskeletal injury in nurses, one survey showed that nurses lost 750,000 working days a year as a result of back pain, which is twice the national average.
Most workplace exposures do not result in disease, because either the biohazard is not transmitted by the airborne route or because the agent is present in too low of a dose.
The more nurses know about potential occupational health and safety hazards, the more successful they will be in reducing risks, avoiding accidents, and minimizing occupational stressor outcomes.
exposure of nursing personnel to antineoplastic agents. Oncology Nursing Forum, 12(5), 33-39.
Colligan, M.]., Frockt, I.J" & Tasro, D.L. (1979) . Frequency of sickness absence and worksite clinic visits among nurses as a function of shift. Journal of Environmental Pathology and Toxicology, 2, 135-148.
Dye-White, E. (1986) . Environmental hazards in the work setting: Their effect on women of childbearing age. AAOHNJournal, 34(2) , 77-78.
Ebert, F. (1982) . A method of monitoring reproductive outcome for workplace reproductive hazards. Occupational Health
